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of the climate system is

, @s Is now evident from
observations of increases in global average
air and ocean temperatures, widespread

melting of show and ice, and rising global
mean sea level.
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Mauna Loa Record
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Today’'s CO2 Concentration
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After 45 More Years of current energy use patterns

Today’'s CO2 Concentration
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- (a) Global average temperature
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The sclence
IS clear.
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Projections of Future Changes in Climate
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Consequences of Climate Change

Global temperature change (relative to pre-industrial)
1°C 2°C 3°C 4°C

Falling crop yields in many areas, partic
developing regions

Possible rising yfel Falling yields m
some high Iatftude developed reg:o

Small ¢ Significant decreases i
dma e availability in many ar Sea level rise
ISappear . Mediterranean and Sou threatens majo

supplies threate
several areas

Ecosystems
Extensive D Rising number of species face e
to Coral Ree

Extreme

Weather Rising intensity of storms, forest fires, droughts, fi

Events

Risk of Abrupt and ! - /

Major Irreversible ncreasing risk of dangerous fe

i abrupt, large-scale shifts in the
#= Changes

-2 SS0Yrce: Stern Review: The Economics of Climate Change
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... after a terrible earthquake ... the sea flowed out a long way, and
ships were left stranded on dry land. When many people came
running out to see this extraordinary wonder, the sea flowed back
beyond its accustomed limits, and 50,000 people were drowned.

Alexandria, Egypt 365 AD







Hawalii
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Deathsdue to Volcanic Eruptions

Year Volcano Number Main cause

1883 Krakatoa 35 000 Drowning
(Java)

1902 Mont Pelee 29 000 Asphyxiation
(West Indies)

1985 Nevado del Ruiz 22000 Mud slides
(Columbia)

1600 to present 260 000

1900 to present: $10 000 000 000 property damage




Worldwide Volcanic Activity
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The locations of volcanoes which erupted during the past 12,000 years.







Plate boundaries
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2001 Bhuj 19,000

2003 Bam 40,000

2004 Sumatra  >200,000

Gray >10,000 dead 2005 Muzaffrabad 73,000

Red >50,000 dead

(3
w
|

o
|

1 every 5 years |

1

N
(¢4}
|

-
(4]
|

1 every 20 years

l

1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100

onturie

—
]
|

(7))
e
c
(€b
>
LLl
[
O 20 -
. —
(b
o)
-
-
prd




not one test-tube lost...




The 12 most costly insurance losses
1970 - 2006
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Great Natural Disasters 1950 - 2004
Economic and insured losses

>178bn US$

= Hconomic losses (2004 values)
| EEEEhsured losses (2004 values)

= = = Frend of economic losses
—Frend of insured losses
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12 Worst catastrophes for victims 1970 -- 2006




\What does it mean for BEWUAEEIEES

Water levels in Lake Mead and Lake

S a n D | e g O ? Powell, two of the major reservoirs

Y . : along the Colorado River, have
Vanishing ice worries West dropped sharply since 1999

Accelerating Arctic melting could change weather during the Westem drought.

patterns in region, bring less rain
UNION-TRIBUNE, September 27, 2007 RESERVOIR LEVELS
25 million acre-feet

Lake Mead
Tuesday

J—— = 12.5 million
Witch Creek Fires, Oct. 23, 2007

Rain year

Lake Powell
Tuesday

o MONTHLY 11.9 million
89 |00 01 02 /03 /04 05 06 0OF
An acre-foof equals one acre of water one

foot deep. A family of four uses roughly one
acre-foot of water annually.

SOURCE: Metropolitan Water Disinct

MATT PERRY / Union-Tribune




o ake Mead Could Be Dry by 2021

There is a 50 percent chance Lake Mead, a key source of water for
millions of people in the southwestern United States, will be dry by 2021 if
climate changes as expected and future water usage is not curtailed.

Without Lake Mead and neighboring Lake Powell, the Colorado River
system has no buffer to sustain the population of the Southwest through
an unusually dry year, or worse, a sustained drought. In such an event,
water deliveries would become highly unstable and variable...




UCSD as a

of 40,000 people

e All aspects of life — housing,
offices, retail, production,
laboratories, medical, dining,
medical, sports, transportation, open
spaces

are a way
of life

 Exposes to sustainability
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Why GREEN Buildings

Buildings are
responsible for

of US Electricity

use

of US Greenhouse
Gas emissions.

: MAE b_h"iow-energy'
buildings




UCSD Projects - Photovoltaics

e« 1MW installed in
2008

¢« 2.4 MW planned
for 2009

: ECE and MAE on

> PV efficiency
> New materials
> Nanoscale devices




UCSD Projects — Smart Grid

cyberinfrastructure
monitoring

generation
building systems

monitor
microclimate to adjust
HVAC and irrigation in
real time

: MAE, SDSC and CALIT2




UCSD Projects - Greenlight

 Investigate new
ways of measuring ’@Jun
energy use of
computing

e $2M grant for 1M
sq ft retrofit of
facilties by 2010
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UCSD Projects - Biofuels

e Cellulose based
ethanol

 Micro-algae
Salt water, not a food

at SIO,
Biology, MAE




UCSD Projects — FU | Cell

fuel cell to g
be installed in o)
2009

— Uses waste
methane from
water treatment
plant

— Produces hydrogen
and electricity
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UCSD Projects — Alternative Fuel
Station

and
fuel for campus
fleet

 Capture waste
heat from fuel cell
for
production
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UCSD Projects — Water reuse

Reclaimed water for
irrigation
Moisture monitoring

 Low flow fixtures
« Condenser water capture




UCSD Projects — Wind energy

» Off-peak wind  ——
energy Lo

 Coordinated with
cogeneration plant
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UCSD Projects — Sea water
cooling

e Save annually
— $4M in energy
— 400M liters water

CENTRALIZED SEA WATER AIR CONDITIONING

\—-—L'hlld Locp Chilled Water
Distribution

d Seawater airconditioning (SWAC)
?\_M cokd watsr intake is a clean, renéwable energy
source that offers significant
longterm savings.
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ther activities

e Chicago Climate

exchange (joined
2007)

 Advance Energy
Storage Initiative

« DC Grid and High
Temperature
Superconductor
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“ See, the problem with doing thingsto prolong your lifeisthat
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